Abstract: Egg is a food that had been identified as a material containing the inhibitory activity of endogenous antioxidant against free radicals. This study aimed to evaluate the potential of endogenous antioxidant activity of egg white from different kinds of local South Sulawesi poultry eggs. The materials used are kampung chicken eggs, chicken eggs and duck eggs, which were obtained from the same farm. The variables measured were proximate analysis, antioxidant activity and polyphenol content of egg whites. The results showed that the average of endogenous antioxidant activity of eggs was 20.99% which higher than that of kampung chicken eggs (9.57%) and duck eggs (15.70%). There was a tendency that antioxidant activity of duck eggs higher than that of the kampung chicken eggs, but phenolic acid and flavonoid content varied in all three types of poultry eggs. The presence of antioxidant activity in egg whites provide a positive added value in eggs and the highest was found in egg white of chicken egg.
INTRODUCTION
The main types of poultry that are kept in South Sulawesi, Indonesia consist of kampung chicken, chicken and duck. The three types of poultry producing eggs as a source of protein-rich foods. In addition, it contains the antioxidant activity is good for health. Kampung chicken, chicken and duck are traditionally, poultry reared and are named according to their areas of origin, respectively. The human body has an antioxidant compound known as endogenous antioxidants to neutralize free radical compounds. Free radicals are molecule that has one or more unpaired electrons, which are unstable and highly reactive so can result in damage to cellular components such as DNA, proteins and other macromolecules (Soeksmanto et al., 2007; Mine and D' Silva, 2008) . Antioxidants are not balanced in the body, it can lead to degenerative diseases include cancer, heart disease,
MATERIALS AND METHODS

cataracts, diabetes and liver, because of there is no
Materials: The materials used were 15 kampung capability to neutralize the increase of free radicals in the chicken eggs, 15 chicken eggs and 15 duck eggs. Each body (Mine and D' Silva., 2008; Morelli et al., 2003) .
type of eggs originating from the same farm i n Limitedness of antioxidants availability in the human Makassar, South Sulawesi, Indonesia. First age for body requiring the input from the outside through the chicken, duck and kampung chicken were 6, 7-8 and 6-7 daily food consumption. The exogenous antioxidants months, respectively. The egg white were separated can be obtained through supplementation of vitamin E, from the yolk and stirred for 3 min without foam forming vitamin C, vegetables, fruits and also from foods of to obtain liquid egg whites that were ready to b e animal origin include meat, milk and eggs (Settharaksa analyzed. et al., 2012; Perry et al., 2009; Hernandez et al., 2003; Robbins, 2003; Watson, 2002) . In general, animal products such as meat, milk and eggs are recognized as a source of bioactive compounds, including antioxidant (Yu et al., 2011) . The availability of antioxidants in eggs associated with the presence of several vitamins, including vitamin A , vitamin E, carotenoids, reduced glutathione, selenium and glutathione peroxidase that relates to embryonic development in the egg and the occurrence of stress during embryogenesis phase (Surai, 2003) . Therefore, the different types of local South Sulawesi poultry will have different antioxidant characteristics that need to be studied. This study examined the potential o f endogenous antioxidant activity of egg white from different kinds of poultry eggs.
Proximate analysis: Proximate analysis were performed to evaluate moisture, ash, protein, fat and carbohydrates content of liquid egg white (AOAC, 1984) .
Antioxidant activity: Measurement of antioxidant activity by metode DPPH (1, 1-diphenyl-2-picrylhydrazyl) (Pajak et al., 2013) were slightly modified. An aliquot of 3.9 mL of 0.1 mM DPPH radical in methanol was mixed with 0.1 mL of methanol extract samples. The mixture of DPPH reagent was shaken vigorously and allowed to stand at ambient temperature in the dark for 3 h. The absorbance of the sample was measured with a UV-VIS spectrophotometer (Shimadzu brand) at 515 nm. eggs was 20.99% higher than that of the kampung Determination of total phenolic content: Total phenolic there was a tendency, these duck eggs had a higher content of the egg whites were analyzed using the Folinantioxidant activity than that of the kampung chicken Ciocalteau reagent method (Ratnayani et al., 2012) with eggs. The existence of these differences were likely due slight modifications. Sample in dilute egg white with 0.4 to the ability of different types of poultry in converting feed deionized water and dissolved with 85% methanol in containing antioxidant into products. Antioxidant activity a 10 mL volumetric flask to mark boundaries. The in kampung chicken and duck eggs takes to prevent free mixture was filtered and the filtrate was pipetted 1.0 mL radicals and stress on embryonic development (Surai, of Folin reagent was added to 0.8 mL, inserted in a 10
2003; Biard, 2005) so that both have lower antioxidant mL volumetric flask. After the mixture was shaken.
activity. Laying hens produce eggs for consumption Furthermore, Na2CO3 5% was added to mark purposes and generally not fertilized so there is n o boundaries, so that the total volume of the solution to 10 process of embryogenesis and consequently relatively mL. The solution was allowed to stand for 60 min and more stable antioxidant activity absorbance was measured using a spectrophotometer Generally, many studies on antioxidant in egg yolk have Shimadzu brand at maximum wavelength. The total shown that bioactive compounds transferred from feed phenolic content expressed as mg Gallic Acid Equivalent to the egg yolk (Nirmalaratne et al., 2011) , because the (GAE) per g of dry matter (dm).
yolk function as a food source for prospective chicken Determination of flavonoid compounds: Flavonoid will produce eggs that contain high antioxidants. Poultry content in liquid egg white were analyzed using the feed of laying hens or race comes from the high content spectrophotometric method described by Pajak et al. of concentrate feed corn containing antioxidant-rich (2013) with slight modifications. Four milliliters o f compounds phenolate (Nirmalaratne et al., 2011) . This deionized water and 0.3 mL of sodium nitrate (15 g/100 fact will be different compared to chicken and duck with mL) was added to 1 mL of methanol, then 0.3 ml of a pattern of semi-intensive and extensive maintenance aluminum chloride was added to a solution of methanol and obtained only from vegetable feed, household food, (10 g/100 mL) and 4 mL of sodium hydroxide solution (4 waste straw and other agricultural residues. The type of g/100 mL) was added to a solution of a mixture of feed used was not a source of antioxidants so that the methanol then was added water until it reaches a final antioxidant activity of the egg was less available. volume of 10 mL. The mixture was stirred and allowed to Feeding grain mainly containing grains during stand f or 15 minutes to form a yellow color. The germination will provide high antioxidant activity (Pajak absorbance was measured at 645 nm using et al., 2013). They states that the increase in antioxidant spectrophotometer (Shimadzu Brand). The amount of activity during germination values appear to b e flavonoids in the egg white was calculated by equation associated with an increased content of antioxidant from a standard curve of quercetin solution and compounds such as vitamins and polyphenols. expressed as mg Quercetin Equivalent (QE) per g dm of This study showed that the antioxidant activity in the egg egg white.
white varied from 9.57 to 20.99% were lower than the
RESULTS AND DISCUSSION
Endogenous antioxidant activity of egg whites: Figure  1 showed the endogenous antioxidant activity in chicken chicken eggs (9.57%) and duck eggs (15.70%) and embryos (Surai, 2003) . Poultry that consume a lot of feed antioxidants found in honey by 1.3%-25.61% (Gasic et al., 2014) and antioxidants in lettuce by 2.5-30% (Cruz et al., 2014) and meat laying rejected by 20.77% (Okarini et al., 2013) . According to Surai (2003) Bioactive compounds in the egg white were a type of Plants contain many phenol compounds, lipids, proteins flavonoids and phenolic acid, both were types of phenols and carbohydrates were known as natural antioxidants which have good antioxidant activity capacity (Morelli et al., 2003; Balasuriya and Rupasinghe, 2011; (Shettharaksa et al., 2012) . Bioactive compounds in the Girgih et al., 2013) . Antioxidants were also found in egg white were a type of flavonoids and phenolic acid, animal food products that contain high protein both were types of phenols which have good antioxidant (Hernandez et al., 2003) . Egg was a food that contains activity capacity (Shettharaksa et al., 2012) . showed that the levels of flavonoids of a kampung bioactive compounds, one of which was an antioxidant chicken egg, chicken egg and the duck egg was 0,011, (Yu et al., 2011) . 0,010 and 0.024 (QEmg/mL), respectively. Similarly, on Figure 2 showed that there were differences in the levels Fig. 4 showed the levels of phenolic acid of a kampung of protein in the kampung chicken eggs (10.04%), chicken egg, chicken egg and duck egg was 0.022, chicken eggs (9.53%) and duck eggs (8.34%). These 0.019 and 0.035 (GAEmg/mL), respectively. results showed that eggs had different antioxidant Antioxidant profile consisting of phenolic acids and activity and there were a tendency that the high protein flavonoids having antioxidant activity which effectively content were not followed by increased activity o f counteract free radicals (Singer et al., 2011 ; Settharaksa antioxidants. The highest protein content was found in et al., 2012). Levels of flavonoids and phenolic acids the kampung chicken egg but the highest antioxidant were indicated to have the highest antioxidant activity in activity was found in chicken eggs. This difference was duck eggs than other types of poultry eggs but the levels caused by the physiological conditions and the ability of of both the kampung chicken eggs was slightly higher each of the different types of poultry to convert feed into than chicken eggs. This suggests that differences in the protein body (Ismoyowati and Sumarmono, 2011) .
type of livestock led to differences in the levels o f Differences in content of proteins can also be caused by antioxidant activity followed by different antioxidants the composition of egg protein undergoes oxidationprofile. The difference is probably due to the composition inducing amino acids and reducing transition metals to of each constituent of the antioxidant compounds of form Reactive Oxygen Species (ROS) (Surai, 2003) . different kinds of poultry eggs. Protein oxidation resulting in reduced activity o f Flavonoids were compounds having side chain groups antioxidant available.
of glucose. Glucose chains can affect the interaction of Protein oxidation in kampung chicken eggs was higher carbohydrates with amino acids produces antioxidant than other types of eggs that reduced antioxidant activity activity on different types of poultry egg whites, according of protein breakdown that needs to produce a peptide to ( Jin et al., 2004) . which states that the reaction having antioxidant activity. It was in accordance with the between lysine and sugar will provide antioxidant effects. opinion of Mine and D' Silva (2008) that the hydrolysis of Lysine was an amino acid in a protein and sugar is a the egg white protein ovalbumin mainly produces potent type of carbohydrate. Figure 5 shows the differences in antioxidant activity and inhibits free radical is the the levels of protein and carbohydrates for the three arrangement of the peptide Tyr-Ala-Glu-Glu-Arg-Tyr-Iletypes o f poultry eggs, where as duck eggs had Pro-Leu. Amino acids have a double bond or bonded carbohydrate levels higher than kampung chicken eggs with sulfur, can react directly with singlet oxygen and chicken eggs. There was a tendency on foods that (Raharjo, 2006) . Hydrolysis of proteins in salmon and surimi by protease enzymes that produce peptide as an antioxidant by reducing oxidative stress and prolong shelf life by reduction of fat oxidation (Girgih et al., 2013; Wiriyaphan et al., 2012) . Heating treatment can alter the structure of proteins that react Mailard and inhibitory effect of DPPH and fat oxidation (Jung et al., 2014; Sun et al., 2004) . Heat treatment can break covalent bonds and release some phenolic compounds that increase its antioxidant capacity (Settharaksa et al., 2012) .
Antioxidant profile on the type of different poultry egg whites: Egg white components was consists mostly of flavoprotein. Two of which ovalbumin and lysozyme were contain high carbohydrates can produce high concentrations of antioxidants, but also resulted in lower antioxidant activity. It showed antioxidant activity at low concentrations to work effectively. In accordance with Kim et al. (2002) that the phenol group and the double bond determines the resulting concentration o f antioxidants, lower concentrations of antioxidants resulted in higher antioxidant activity. Thing was different according to Singer et al. (2011) that the binding ability of peroxyl radicals were not correlated with the level of flavonoid compounds because of the possibility of the showed that the water content of duck eggs (89.25%) was higher than in chicken eggs (88.20%) and kampung chicken eggs was 87.73%. The high water content in duck egg indicated that antioxidant compounds can dissolved in water and can decreased the activity of antioxidant.
Conclusion:
Egg whites from three different kinds of local Indonesian poultry egg have been identified endogenous antioxidant activity and highest potential found on chicken eggs by 20.99% with total phenolic content was lower than other types of eggs was 0.029 (mg/mL).
